This paper is a systematic review on the reference values and changes in infant sleep-wake behaviour during the first 12 months of life. This systematic review was conducted according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA). Seventyfour papers were included, and the reference values and changes in sleep-wake behaviour during the first 12 months of life were identified. Sleep duration during the 24-h period, and day and sleep periods during the night decreased over the first 12 months of life. Night wakings and bedtime/sleep-onset time decreased, while the longest sleep period increased at night during the first 6 months. High discrepancy was noted between studies in the reference values of sleep-wake behaviour, while more congruence was noted regarding changes, especially those occurring in the first 6 months of life. Several methodological differences were identified between studies and may partially explain inconsistencies in the results, including the assessment of different sleep-wake behaviours, the focus on specific ages or age ranges, the use of selfreport, observational or direct measures, the recruitment of small or large representative samples, and the countries where the research was conducted. These aspects should be considered in future research and caution should be taken when generalizing results from studies with diverse methodological characteristics. Nonetheless, this review identifies normative reference values and the changes occurring in infant sleep-wake behaviour, and could inform both practitioners and researchers, helping them identify infants with sleep delays or problems.
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IN TROD UCTI ON
Several changes occur in infant sleep-wake behaviour (Figueiredo et al., 2016; Galland et al., 2012; Henderson et al., 2011) , and four developmental tasks are accomplished during the first 12 months of life (Figueiredo et al., 2016) . The infant is progressively able: (1) to spend more time awake than asleep; (2) to concentrate the sleep time during the night; (3) to get to and return to sleep alone; and (4) to sleep through the night (Figueiredo et al., 2016) . Although the accomplishment of these tasks is an important indicator of infant neuro-behavioural development, there is a lack of reference in the literature on sleep-wake behaviour normative values during the first 12 months of life (Figueiredo et al., 2016) . It is also imperative to identify normative reference values and changes occurring in infant sleep-wake behaviour to advise parents of infants with sleep problems (Galland et al., 2012; Jenni and LeBourgeois, 2006) .
Sleep-wake behaviour has been widely explored. However, studies have used different methodologies assessing: (1) different sleep-wake behaviours; (2) in age intervals rather than specific ages; using (3) different sleep-wake measures; and (4) diverse sample sizes. Moreover, studies were conducted in (5) different countries. Considering these divergences, a recent review highlighted the need for the identification of normative reference values in infant sleepwake behaviour (Field, 2017) .
A previous systematic review has provided reference values for sleep-wake behaviour from 0 to 12 years, but analysed only studies using parent report measures and did not review changes in sleep-wake behaviour (Galland et al., 2012) . Thus, to our knowledge, no systematic review has
Inclusion and exclusion criteria
Studies were included according to the following criteria: (1) original empirical studies; (2) studies including infants aged between 0 and 12 months; (3) studies assessing reference values or changes in at least one sleep-wake behaviour. Exclusion criteria included: (1) non-original research (e.g. literature reviews, systematic reviews or meta-analyses); (2) studies including infants above 12 months of age or that did not indicate infant age; (3) sleep intervention studies or clinical trials; (4) case reports or single case studies; and (5) non-normative samples.
Quality assessment
For quality assessment purposes, all studies were evaluated according to a checklist based on the system of Downs and Black (1998) . This Quality Index evaluates the methodological quality of randomized and non-randomized studies, and is comprised of 27 items, aggregated in five subscales. In accordance with previous studies, a modified version of the Quality Index was applied (Galland et al., 2012; Mohan et al., 2015; Salamh et al., 2016) . As some items did not apply to this review's studies, the authors selected 14 from the total 27 items of the Quality Index of Downs and Black (1998) to score the selected nonrandomized studies. All items were scored between 0 and 1, with the exception of one item that was scored between 0 and 2, with a maximum possible total score of 15. Following previous studies (Salamh et al., 2016) , scoring for item 27 was modified to be scored between 0 and 1. Each paper was scored with 1 in this item if there was sufficient power to detect significant effects. Papers with a total of >10 in the Quality Index were considered good, between 7 and 10 were considered moderate, and < 7 were considered poor.
Data extraction
Data from studies that met the inclusion criteria were extracted for five data sheets (Tables 1-5 ) and organized according to the year of publication. This information was extracted by one author (CCD) and then reviewed by another author (BF). Studies were organized according to the objective of this review: reference values for exact ages and age ranges, and changes in sleep-wake behaviours during the first 12 months of life.
This review included all the sleep-wake behaviours studied in the literature: sleep duration over three time-periods [length of time infants spend asleep during (1) the 24-h period; (2) the daytime; and (3) the night-time]; nocturnal wakefulness (length of time infants spend awake during the night); sleep periods (number of naps/sleep episodes) and night wakings (number of wakings from sleep during the night); sleep latency (length of time infants take to fall asleep); longest sleep period (length of time of the longest sleep episode); bedtime/sleep-onset time (start hour of sleep during the night); wake time (morning waking time); and sleep efficiency (percentage of sleep duration from bedtime to wake time).
RESULTS

Databases search
The literature search yielded 8610 relevant papers (after the elimination of duplicates). The examination of the titles and abstracts lead to the exclusion of 8218 non-relevant papers. The full-texts of the remaining 392 papers were assessed for inclusion/exclusion criteria. After full-text reading, 319 papers met one or more exclusion criteria and were excluded. A search for manuscripts that have cited the included papers (backward search) was performed and one more manuscript was included. Seventy-four papers were included in the review. Figure 1 presents a flow diagram of the search. Infant sleep-wake behaviour 
Articles reviewed
The studies were performed in the USA (n = 19), Israel (n = 15), UK (n = 9), Australia (n = 4) and Japan (n = 4). At least one study was considered for 14 other countries (Brazil, Canada, China, Denmark, Ireland, Italy, Korea, Lithuania, Portugal, New Zealand, Spain, Switzerland, Taiwan and Thailand) , and at least one study was considered for one of the four continents (America, Asia, Europe and Oceania). Studies presented a cross-sectional (n = 37) or longitudinal (n = 36) design, with only one study presenting both crosssectional and longitudinal design. Infant sleep-wake behaviours were recorded via questionnaire (n = 22), diary (n = 21), actigraphy (n = 9), interview (n = 7), video recording (n = 4), polysomnography (n = 1) and combined measures (n = 10). Regarding Quality Index, 40 studies were considered good quality and 34 studies moderate quality.
Reference values and changes in infant sleep-wake behaviour during the first 12 months of life Tables 1-4 summarize studies of reference values on infant sleep-wake behaviour for: sleep duration; nocturnal wakefulness; sleep periods and night waking; sleep latency; longest sleep period; bedtime/sleep-onset time; wake time; and sleep efficiency. Specifically, Tables 1 and 2 summarize studies using infant exact ages, and studies using infant age ranges are presented in Tables 3 and 4 . Moreover, Tables 1 and 3 summarize studies that used measures based on parent reports, and Tables 2 and 4 summarize studies that used direct measures. Mean values for sleep-wake behaviours were presented for studies using exact ages. For studies using age ranges, the mean value was averaged for two main age ranges: between 0 and 6 months; and between 6 and 12 months. When studies presented more than one age range between 0 and 6 months, or between 6 and 12 months, the mean value was averaged and variability limits were presented. Table 5 presents changes in infant sleep-wake behaviour during the first 12 months of life.
Sleep duration
Sleep duration during the 24-h period
Values for sleep duration during the 24-h period in the first 6 months ranged from lower values (10.4 h at 6 months), reported by studies with large samples (Galland et al., 2016) , to higher values (15.3 h at less than 1 month), presented by studies with small samples (Sharkey et al., 2016) . There was a tendency for studies from European countries (with the exception of one study from Italy; Bruni et al., 2014) and from Canada and Brazil to present longer sleep duration during the 24-h period (between 13.0 h and 14.6 h) at 12 months (Jenni et al., 2007; Kaley et al., 2012; Santos et al., 2012) , in comparison with studies performed in New Zealand, USA, Israel and China that present lower values (between 11.0 h This study used both parent report measures and direct measures to separately assess this sleep-wake behaviour (a separate value regarding a different sleep-wake measure is presented elsewhere). ¶ This study combined the information retrieved from two sleep-wake measures in the calculation of this sleep-wake behaviour.
ª 2018 European Sleep Research Society Table 3 Reference values for infant sleep-wake behaviour during the first 12 months of infancy assessed with parent report measures (age ranges) This study used both parent report measures and direct measures to separately assess this sleep-wake behaviour (a separate value regarding a different sleep-wake measure is presented elsewhere).
ª 2018 European Sleep Research Society and 12.8 h) of sleep duration during the 24-h period at this age (Galland et al., 2016; Williams et al., 2013) . Values for sleep duration during the 24-h period did not differ between studies as a function of the use of exact age or age range, the sleep-wake behaviour measure or the sample size. A decrease in sleep duration during the 24-h period from 0 to 12 months was reported by studies that used measures based on parent reports (Bruni et al., 2014; Figueiredo et al., 2016; Teng et al., 2012) . Changes in sleep duration during the 24-h period did not differ between studies as a function of the use of exact age or age range, the sample size or the country where the study was conducted.
Sleep duration during the day
Values for sleep duration during the day in the first months ranged from higher values (6.4 h at 1 month), presented by studies that used small samples (Tikotzky and Sadeh, 2009) , to lower values (3.3 h at 1 month), reported by studies with large samples (Montgomery- Downs and Gozal, 2006) . Studies performed in New Zealand reported lower values (between 1.0 h and 1.6 h at 12 months) of sleep duration during the day (Galland et al., 2016; Gibson et al., 2012) in comparison with studies from UK and USA that presented higher values (between 2.8 h and 4.1 h at 12 months; Acebo et al., 2005; ; Kaley et al., 2012) . Values for sleep duration during the day did not differ between studies as a function of the use of exact age or age range, the sleep-wake behaviour measure or the sample size. A decrease in sleep duration during the day was noted from 0 to 12 months in studies that used measures based on parent reports. Changes in sleep duration during the day did not differ between studies as a function of the use of exact age or age range, the sample size or the country where the study was conducted.
Sleep duration during the night
Values for sleep duration during the night in the first 6 months ranged from lower values (7.0 h at 0-6 months), reported by the studies with small samples (Joseph et al., 2015) , to higher values (between 10.0 h and 11.0 h at 6 months), presented by the studies with large samples and studies from China and Japan (Iglowstein et al., 2003; Jiang et al., 2007) . Sleep duration during the night during the first 3 months differed across cross-sectional studies (between 6.8 h and 10.0 h; Jiang et al., 2007; Montgomery- Downs and Gozal, 2006; Quillin, 1997) . Values for sleep duration during the night did not differ between studies as a function of the use of exact age or age range, the sleep-wake behaviour measure or the sample size. A trend for increased sleep duration during the night from 0 to 12 months was also shown in studies using questionnaires or interviews (Bruni et al., 2014; Iglowstein et al., 2003; Miaja et al., 2015; Sadeh, 2004; Sadeh et al., 2009; Teng et al., 2012) . Studies that used actigraphy or diaries and with small samples showed no changes from 3 to 12 months (Konrad et al., 2016; Scher, 2012; Scher et al., 2004; Tikotzky et al., 2015; Vijakkhana et al., 2015; Volkovich et al., 2015) . All studies performed in Israel, using actigraphy and with a longitudinal design showed no changes in sleep duration during the night This study combined the information retrieved from two sleep-wake measures in the calculation of this sleep-wake behaviour.
ª 2018 European Sleep Research Society (Scher, 2012; Scher et al., 2004; Tikotzky et al., 2015; Volkovich et al., 2015) , with the exception of one study (Sadeh, 2004) . Changes in sleep duration during the night did not differ between studies as a function of the use of exact age or age range.
Nocturnal wakefulness
Studies that used direct measures present lower values (0.6 h) for nocturnal wakefulness in the first 6 months than studies using measures based on parent reports (between 0.7 h and 2.8 h; Figueiredo et al., 2016; Konrad et al., 2016) . A trend for a decrease in infant nocturnal wakefulness from 0 to 12 months was shown in studies using questionnaires or diaries (Figueiredo et al., 2016; Sadeh et al., 2009; Teng et al., 2012; Tikotzky and Sadeh, 2009) , while no changes were reported in studies performed in the UK and using actigraphy or video recording (Konrad et al., 2016; St JamesRoberts et al., 2015) .
Sleep periods and night wakings
Little attention has been paid to sleep periods in the literature, and most of the studies involved a cross-sectional design. Sleep periods were more frequently studied during the day, while awakenings were more often studied at night. Sleep periods during the 24-h period and during the day were less studied, and low variability in the reference values was noted (between 3 h and 7.9 h during the 24-h period, and between 1.2 h and 3.3 h during the day). Sleep periods during the day were noted to decrease from 0 to 12 months in most of the studies (Bruni et al., 2014; Konrad et al., 2016; Sadeh et al., 2009; Teng et al., 2012) , with the exception of one study from
Portugal that noted no changes in the first 6 months (Figueiredo et al., 2016) . The number of night wakings ranged from lower values (1.0 at 9 months), presented by the studies that used measures based on parent reports (Hughes et al., 2015) , to higher values (4.7 at 9 months) reported in studies that used direct measures (Goodlin-Jones et al., 2001). Results did not differ between studies as a function of the use of exact age or age range, sample size, or the country where the study was conducted. Night wakings were seen to decrease from 0 to 3 months (Burnham et al., 2002; Jenni et al., 2005; McDaniel and Teti, 2012; Sadeh et al., 2009; Teng et al., 2012) . Interestingly, while cross-sectional studies conducted in the USA showed no changes in night wakings from 3 to 12 months (Goodlin-Jones et al., 2001; Sadeh et al., 2009) , almost all longitudinal studies performed in Israel showed decreased night wakings for that time interval (Hughes et al., 2015; Scher and Cohen, 2015; Scher et al., 2004; Tikotzky and Sadeh, 2009) . Two studies showed an increase in night wakings from 3 to 6 months when measured by diaries, while no changes or a decrease was noted by the same studies when measuring night wakings by actigraphy Volkovich et al., 2015) .
Sleep latency
Reference values for sleep latency are usually presented in minutes. Sleep latency was more frequently studied during the night, and only two studies assessed sleep latency during the day and one study during the 24-h period. Values for sleep latency during the night ranged between lower values (9.3 min at 12 months) presented by studies that used actigraphy (Gibson et al., 2012) Figure 1 . Search strategy flow chart.
ª 2018 European Sleep Research Society at 6 months) reported in studies that used other sleep-wake measures (Figueiredo et al., 2016) . Few studies assessed changes in sleep latency during the night, and different results were found from 1 to 6 months (Bruni et al., 2014; Figueiredo et al., 2016; Tikotzky and Sadeh, 2009 ). Only one study addressed changes from 6 to 12 months noting no changes (Bruni et al., 2014) .
Longest sleep period
The longest sleep period during the 24-h period and the day was little studied. The longest sleep period (24-h period) increased during the first half of the first year (Figueiredo et al., 2016; Mindell et al., 2016) , and remained stable from 8 to 12 months . Only one study assessed changes in the longest sleep period during the day, showing a decrease from 0 to 6 months (Figueiredo et al., 2016) . The longest sleep period during the night ranged from lower values (1.2 h at 6 months) found in studies that used direct measures (Scher et al., 2004) , to higher values (8.4 h at 5 months) reported in studies using measures based on parent reports (Henderson et al., 2010) . Results did not differ between studies as a function of the use of exact age or age range, sample size, or the country where the study was conducted. The longest sleep period during the night was noted to increase in the first 3-4 months in all studies (Burnham et al., 2002; Henderson et al., 2010; Mindell et al., 2016; Sadeh et al., 2009; St James-Roberts et al., 2015; Teng et al., 2012) , and between 3 and 11 months in studies that used age ranges Teng et al., 2012) .
Bedtime/sleep-onset time
Bedtime/sleep-onset time ranged from earlier times (19:09 hours at less than 1 month), reported by crosssectional studies and studies performed in New Zealand (Montgomery- Downs and Gozal, 2006) , to later times (22:50 hours at 1 month), reported in longitudinal studies and studies performed in Israel (Sharkey et al., 2016) . Results did not differ between studies as a function of the use of exact age or age range, or sample size. The few studies that assessed changes in bedtime/sleep-onset time noted a tendency for a decrease from 3 to 6 months (Bruni et al., 2014) , with a stabilization from 6 to 12 months (Tikotzky and Sadeh, 2009) .
Wake time
At 6 months, an early wake time (06:54 hours) was shown in a study that used actigraphy (Galland et al., 2016) , and later wake times (between 07:09 hours and 08:49 hours) were seen in studies that used measures based on parent reports (Bruni et al., 2014; Mindell et al., 2016; Montgomery-Downs and Gozal, 2006) . No changes were noted in wake times from 0 to 12 months (Bruni et al., 2014) .
Sleep efficiency
Sleep efficiency was mainly assessed by actigraphy. Reference values and changes for sleep efficiency present large variability (between 82.1% and 94.3% at 6 months), regardless of the sleep-wake behaviour measure, country, study design or sample size. Although one study showed an increase from 6 to 12 months in sleep efficiency (Tikotzky and Sadeh, 2009) , sleep efficiency did not typically change from 8 to 10 months and from 10 to 12 months (Scher, 2012) . Despite this result, sleep efficiency has increased by the end of the first 12 months of life (Gibson et al., 2012) .
DISCUSSION
This study is a systematic review of the literature on the reference values and changes in infant sleep-wake behaviour during the first 12 months of life. Different sleep-wake behaviours were considered, including sleep duration, nocturnal wakefulness, sleep periods and night wakings, sleep latency, longest sleep period, bedtime/sleep-onset time, wake time, and sleep efficiency. Seventy-four studies performed over the last 20 years, and with the use of different sleep-wake measures, in 19 countries were included.
Some discrepancy was noted between studies on reference values for sleep duration, consistent with a previous systematic review (Galland et al., 2012) . This may reflect large individual differences found in sleep duration in previous research (Figueiredo et al., 2016) . And it could also reflect the rapid changes occurring in sleep duration during the first months of life (Galland et al., 2012) . Additionally, several methodological differences between the studies were reported.
Values presented for sleep duration during the 24-h period are consistent with those previously presented in a systematic review (Galland et al., 2012) . However, that review was based on studies using parent report measures and did not review changes in sleep-wake behaviour. In the present review, no differences in the reference values for sleep duration were found as a function of the sleep-wake measure. However, there were some differences noted in the changes of sleep duration over time between studies that used measures based on parent reports and studies that used direct measures; these were apparent for changes in sleep duration during the night and also, to some extent, for changes in sleep duration during the day and the 24-h period. A trend for a decrease in sleep duration during the 24-h period and the day from 0 to 12 months was shown in studies that used measures based on parent reports. The only study that combined the information of both actigraphy and diary showed no changes in sleep duration during the 24-h period and the day. The direction of the changes in sleep duration during the night was not clear. Studies using questionnaires and interviews showed an increase from 0 to 12 months, while no changes were noted from 3 to 12 months in studies that used actigraphy or diaries and with small samples.
ª 2018 European Sleep Research Society Differences in sleep duration during the 24-h period, the day and the night were found according to sample size and the country where the study was performed. However, contrary to a previous study that showed lower sleep duration in infants from China and Japan from 0 to 36 months (Mindell et al., 2010) , this tendency was not always shown in this review. Only two studies presented different reference values for sleep duration during the night for week and weekend days, and longer sleep duration occurred during weekend nights (Komada et al., 2012; Vijakkhana et al., 2015) , showing already a tendency for more sleep during weekend nights in the first 12 months of life.
Nocturnal wakefulness was less frequently studied than sleep duration. Few studies addressed this sleep-wake behaviour, so cross-comparisons were difficult to perform and no congruence was achieved regarding changes in nocturnal wakefulness.
There were also few studies that addressed sleep periods, so again cross-comparisons were not possible. The results are consistent with an earlier study that showed no differences in sleep periods during the day as measured by sleep diaries or actigraphy (Galland et al., 2016) . Sleep periods during the day tended to decrease from 0 to 12 months (Bruni et al., 2014; Figueiredo et al., 2016; Konrad et al., 2016; Sadeh et al., 2009; Teng et al., 2012) .
Differences in reference values for night wakings were noted as a function of sleep-wake measure, with a lower number of night wakings being found in the studies that used parent reports. This result seems to indicate that parents may not notice all the infant night wakings, consistent with an earlier study that compared infant sleep-wake behaviour based on diary reports and actigraphy (Asaka and Takada, 2011) . Night wakings decreased during the first 3 months (Burnham et al., 2002; Jenni et al., 2005; McDaniel and Teti, 2012; Sadeh et al., 2009; Teng et al., 2012) . However, there was no congruence between the different studies regarding changes from 3 to 12 months.
Sleep latency also received less attention and crosscomparisons were difficult to perform. Differences in reference values for sleep latency during the night were found according to sleep-wake measure. Considering its short duration, it could be more difficult for parents to accurately record sleep latency (Galland et al., 2012) . No congruence was found regarding changes in sleep latency during the night from 1 to 6 months (Bruni et al., 2014; Figueiredo et al., 2016; Tikotzky and Sadeh, 2009) , while no changes were noted from 6 to 12 months (Bruni et al., 2014) .
Few studies explored the longest sleep period during the 24-h period and the day, and cross-comparisons were difficult to perform. The longest sleep period during the 24-h period increased during the first 6 months (Figueiredo et al., 2016; Mindell et al., 2016) , while during the day a decrease was noted (Figueiredo et al., 2016) . Regarding the longest sleep period during the night, higher values were found in studies that used measures based on parent reports. As we previously suggested, parents may not notice all the infant night wakings, recording a longer sleep period duration than actigraphy or video recording measures. All studies showed an increase in the longest sleep period at night from 0-1 to 3-4 months (Burnham et al., 2002; Henderson et al., 2010; Mindell et al., 2016; Sadeh et al., 2009; St JamesRoberts et al., 2015; Teng et al., 2012) , while no congruence was found from 3 to 12 months.
Reference values for bedtime/sleep-onset time varied across studies. Differences were found in reference values for bedtimes as a function of the study design and the country where the study was performed. At least one study showed cultural differences in bedtimes, with infants from Asian countries showing later bedtimes (Mindell et al., 2010) . Studies performed in Asian countries used age ranges, making it difficult to compare with studies from other countries that used exact ages. Although no differences between studies were noted according to the sleep-wake behaviour measure, some studies analysed sleep-onset times based on parents' reports, while other studies analysed sleep-onset times derived from actigraphy. The few studies that analysed changes in bedtime/sleep-onset time reported a decrease from 3 to 6 months (Bruni et al., 2014) , and a stabilization from 6 to 12 months (Tikotzky and Sadeh, 2009) .
Less differences across studies were noted in reference values for wake time, when compared with bedtime/sleeponset time. Although at least one study showed that Asian infants have later wake times (Mindell et al., 2010) , no differences were noted between other countries. Again, studies from Asian countries used age ranges, making it difficult to compare with studies that used exact ages. Differences were found in reference values for wake time at 6 months as a function of sleep-wake measure. Wake times tended to be stable during the first 12 months of life (Bruni et al., 2014) .
The studies were discrepant in their reference values on sleep efficiency, regardless of the sleep-wake behaviour measure, country, study design or sample size. The selected studies defined sleep efficiency as the percentage of true/ actual sleep or time spent asleep from either the total sleep period or from sleep onset to morning awakening. However, two of the studies did not clarify the definition of sleep efficiency (Galland et al., 2016; Scher and Cohen, 2015) . Moreover, although some studies clearly defined sleep period as from sleep onset to morning awakening, other studies considered the percentage of sleep from the total sleep period, not being clear if sleep latency was also considered as sleep. No congruence was found regarding changes in sleep efficiency from 6 to 12 months.
Considering the presented results, the literature on infant sleep-wake behaviour presents several methodological differences. Regarding the studied variables, different attention has been paid to the different sleep-wake behaviours. Sleep duration during the night and night wakings were extensively studied, while less attention has been paid to nocturnal wakefulness, sleep periods, sleep latency, bedtime, wake ª 2018 European Sleep Research Society time and sleep efficiency. However, nocturnal wakefulness and sleep efficiency have been associated with infant cognitive development (Gibson et al., 2012; Konrad et al., 2016) , and sleep efficiency is an indicator of sleep quality usually defined as the percentage of sleep duration from bedtime to wake time (Konrad et al., 2016) . Interestingly, most of the studies that analysed this sleep-wake behaviour used actigraphy and only assessed it after 3 months. And, even though sleep-wake behaviours were correlated with each other (Acebo et al., 2005) , few studies assessed them simultaneously, which could bias the provided results.
Regarding studies that identified specific ages and age ranges, few differences were noted. However, the use of exact ages is more accurate for the identification of normative values, considering the rapid changes that occur in infant sleep-wake behaviour during the first 12 months of life.
Differences in the assessment of infant sleep-wake behaviour during the night, especially in night wakings, sleep latency and longest sleep period were noted as a function of the different measures used. A previous study showed differences between sleep diaries and actigraphy in the assessment of sleep-wake behaviour during the night, but not during the day and the 24-h period (So et al., 2007) . A possible explanation is that parents may not notice all the infant's night wakings, providing a less accurate assessment of infant sleep-wake behaviour during the night (Asaka and Takada, 2011; So et al., 2007) . However, compared with sleep diaries, actigraphy records night wakings that are already episodes of self-soothing (Hall et al., 2015) .
Another important limitation of the literature is related to sample differences, namely the use of different sample sizes, and samples from different countries. Differences in normative reference values and changes were identified in studies that used small samples. Large samples are needed when intending normative reference values. Differences according to countries where the study was performed were also identified, suggesting different sleep-wake habits. Cultural differences in sleep-wake behaviour were also identified in previous studies (Field, 2017; Mindell et al., 2010) .
Moreover, the possible interaction between these methodological differences could also explain the inconsistent results between studies. The variability of the existing data and the methodological differences between the studies make it difficult to identify the ages where changes in infant sleep-wake behaviour occur.
Nonetheless, this review identifies normative reference values and the changes occurring in infant sleep-wake behaviour, and could inform both practitioners and researchers and help them identify infants with sleep delays or problems. During the 24-h period, infants showed a decrease in sleep duration over the first 12 months of life, and concentrated their sleep in longer periods, especially in the first 6 months. This result is consistent with previous literature that showed a decrease in sleep duration and an increase in the longest sleep period during the 24-h period in the first 6 months of life (Figueiredo et al., 2016) . During the day, infants showed a decrease in sleep duration and in sleep periods over the first 12 months of life. These changes partially corroborated the first and second developmental tasks presented in the literature: to spend more time awake than asleep; and concentrating sleep time during the night (Figueiredo et al., 2016) . Less consistency was achieved regarding changes in sleep-wake behaviour during the night, especially in the second half of the first 12 months of life. The most consistent changes in sleep-wake behaviour during the night occurred during the first 6 months of life: night wakings and bedtime/sleep-onset time decreased during the first months; while the longest sleep period during the night was noted to increase during the first 3-4 months. These changes are consistent with the two other developmental tasks of sleep-wake behaviour described in the literature: getting and returning to sleep alone; and sleeping through the night (Figueiredo et al., 2016) . While the first and second developmental tasks seem to occur over the first year, these other two developmental tasks seem to occur during the first 6 months of life. This is congruent with previous literature showing that the ability of the infants to sustain sleep during the night for longer periods occurs during the first 3-4 months of life (Bathory et al., 2016) .
CONC LUSIONS
Reference values and changes were provided for different sleep-wake behaviours during the first 12 months of life. Some discrepancy between studies was noted as a function of methodological differences. These differences should be considered in future research, and caution should be taken when generalizing results from studies using one specific measure, from a specific country or with small samples. Longitudinal studies should be conducted with representative samples, since the first weeks of life and individual differences in sleep-wake behaviour should also be addressed. Considering the differences noted between the different sleep-wake measures, especially in sleep-wake behaviours during the night, the use of both measures based on parent reports and actigraphy or the use of video recording is strongly recommended to assess those behaviours.
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